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The incidence and predictors of overall adverse 
effects caused by low dose amiodarone in 
real-world clinical practice 

Hack-Lyoung Kim, Jae-Bin Seo, Woo-Young Chung, Sang-Hyun Kim, Myung-A Kim, and Joo-Hee Zo 

Background/Aims: Most current knowledge regarding amiodarone toxicity de- 
rives from clinical trials. This study was performed to investigate the incidence 
and risk factors of overall adverse effects of amiodarone in real-world practice us- 
ing a large sample size. 

Methods: Between January 1, 2000 and March 10, 2012, a total of 930 consecutive 
patients who had been treated with amiodarone for arrhythmia were reviewed 
retrospectively. An amiodarone-associated adverse event was considered in cas- 
es of discontinuation or drug dose reduction due to an unexpected clinical re- 
sponse. 

Results: The mean daily dose of amiodarone was 227 ± 126 mg, and the mean du- 
ration was 490 ± 812 days. During the mean follow-up duration of 982 ± 1,137 days, 
a total of 154 patients (16.6%) experienced adverse effects related to amiodarone, 
the most common being bradycardia or conduction disturbance (9.5%). Major or- 
gan toxicities in the thyroid (2.5%), liver (2.2%), eyes (0.6%), and lungs (0.3%) were 
rare. All patients recovered fully without complications after amiodarone discon- 
tinuation or dose reduction. The only independent predictor of adverse effects 
was the duration of amiodarone treatment (odds ratio, 1.21; 95% confidence inter- 
val, 1.03 to 1.41; p = 0.016, per year). 

Conclusions: Low-dose amiodarone is well tolerated in a real-world clinical pop- 
ulation. Further studies with a prospective design are needed to confirm this 
finding. 
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INTRODUCTION 

Amiodarone is one of the most commonly used antiar- 
rhythmia drugs. It is used to control a wide spectrum 
of cardiac tachyarrhythmias ranging from premature 
ventricular and atrial contraction to sustained tachyar- 
rhythmias, such as ventricular tachycardia and atrial 
fibrillation. However, the use of amiodarone is limited 
clinically because of the relatively high incidence of 



adverse reactions. Amiodarone toxicity involves the 
heart, lungs, thyroid gland, liver, eyes, skin, and nerves 
[1,2]. Many studies have investigated the adverse effects 
of amiodarone; however, most were performed decades 
ago using a small sample size. Most of these studies 
were case reports or case series and focused on the 
toxicity of amiodarone toward specific organ systems 
[3-6]. In addition, the overall adverse events associated 
with amiodarone were not assessed in those studies. 
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Although recent well-controlled clinical trials and me- 
ta-analyses provided information regarding the adverse 
effects of amiodarone [7-13], it is difficult to apply the 
results from these studies to daily practice in patients 
because of disparities between patient characteristics 
and the way in which the treatment was applied [14]. 
Given these limitations, there is a need to estimate the 
overall adverse effects of amiodarone among patients in 
a real -world population using a larger sample size. 

The purpose of this study was to investigate the inci- 
dence of and risk factors for the overall adverse effects 
of amiodarone in real -world clinical practice. 

METHODS 

Study subjects and clinical data collection 

This single center study was performed at Boramae 
Medical Center (Seoul, Korea). Between January 1, 2000 
and March 10, 2012, 961 consecutive patients who had 
been treated with amiodarone for arrhythmia were 
reviewed retrospectively. Their medications were iden- 
tified using the drug identification number in the 
hospital prescription database. Patients without an 
amiodarone prescription were assumed to not have tak- 
en amiodarone during the time period under review. 
Thirty-one patients were excluded from the 961 pa- 
tients based on the following criteria: 1) aged < 18 years (n 
= 4); 2) insufficient data regarding the amiodarone dose 
and duration (n = 13); 3) no clinical follow-up (n = 11); 
and 4) lack of baseline clinical parameters (n = 3). There- 
fore, 930 patients were included in the study. During 
the medical record review, we collected relevant clinical 
data, including age, gender, body mass index, and un- 
derlying medical and heart disease, as well as the type 
of arrhythmia at the time of prescribing amiodarone. 
Individual medical histories were noted for diabetes, 
hypertension, stroke, and lung, thyroid, and liver dis- 
eases. In addition, any cases of underlying heart disease 
were reviewed for the presence of coronary artery dis- 
ease and heart failure. Arrhythmias were classified as 
atrial fibrillation, supraventricular tachycardia, atrial 
premature contraction, atrial tachycardia, ventricular 
premature beats, ventricular tachycardia, or ventricular 
fibrillation. The duration of amiodarone treatment was 
calculated from the start date of the first prescription 
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to the end date of the last filled prescription plus 60 
days or the end of follow-up, whichever came first [15]. 
The mean daily dose of amiodarone was categorized 
as < 200, 200 to 399, or a 400 mg/day. The follow-up of 
each patient was censored after either the first report of 
an adverse effect from amiodarone, discontinuation of 
amiodarone without adverse events, death, or the end 
of follow-up, whichever came first. Clinical follow-up 
was performed every 3 to 6 months in stable patients. 
The last day of follow-up was February 28, 2013. The 
Institutional Review Board of Boramae Medical Center 
approved the study protocol, and the need for informed 
consent was waived due to the retrospective study de- 
sign. 

Adverse effects of amiodarone 

A patient was considered to have experienced amiodarone- 
associated adverse events if the medical record review 
revealed discontinuation of or a dose reduction in 
amiodarone due to an unexpected clinical response, 
as judged by the treating physician. The conclusion of 
amiodarone toxicity was based on patient symptoms, 
physical examinations, laboratory findings, radiograph- 
ic images, and electrocardiograms. Several specific or- 
gan toxicities were defined as follows [7]. Bradycardia or 
conduction disturbance was defined as an asymptom- 
atic resting heart rate < 50 beats per minute or the de- 
velopment of a second- or third-degree atrioventricular 
block. QT prolongation was defined as a prolongation 
of the corrected QT interval beyond 500 msec. In cases 
of QT prolongation accompanied by bradycardia, the 
patient was defined as having bradycardia, rather than 
QT prolongation. Thyroid toxicity was defined as clin- 
ical hypothyroidism or hyperthyroidism or changes in 
thyroid function (thyroid-stimulating hormone, thyrox- 
ine, and tri-iodothyroxine) requiring medical therapy. 
Eye toxicity was defined as the presence of visual com- 
plaints or corneal microdeposits on slit-lamp exam- 
ination. Pulmonary toxicity was defined as respiratory 
symptoms with new-onset chest X-ray or computed to- 
mography findings. Hepatic toxicity was defined by a > 
2- to 3-fold elevation in alanine transaminase or aspar- 
tate transaminase. All toxicity definitions were based on 
the premise that there were no other reasons for these 
findings. 
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Statistical analysis 

Continuous variables were presented as mean ± SD, 
and categorical variables were expressed as percentages. 
Continuous variables were compared using Student t 
tests, and categorical variables were compared using 
chi-square tests. Multivariable logistic regression anal- 
ysis was performed to assess independent risk factors 
for amiodarone-associated adverse effects. Age, gender, 
body mass index, underlying illness, and amiodarone 
dose and duration were adjusted in the model. A p value 
< 0.05 was considered statistically significant. All statis- 
tical analyses were performed using SPSS version 18.0 
(IBM Co., Armonk, NY, USA). 

RESULTS 

Baseline characteristics of the study patients 

The baseline characteristics of the study patients are 
summarized in Table 1. The mean age at the initiation 
of amiodarone therapy was 65.5 ± 12.7 years, and 57.4% 
of the patients were male. Histories of diabetes, hyper- 
tension, coronary artery disease, congestive heart fail- 
ure, and stroke were identified in 24.8%, 54.5%, 17.2%, 
9.7%, and 12.9% of patients, respectively. At the time of 
amiodarone initiation, ischemic heart disease, acute 
decompensated heart failure, and cardiac arrest were 
present in 2.4%, 2.6%, and 8.7% of patients, respectively. 
The most frequent indication for amiodarone was atrial 
fibrillation (69.5%), followed by ventricular tachycardia 
(16.8%), and paroxysmal supraventricular tachycardia 
(10.0%). The mean daily dose of amiodarone was 227 ± 
126 mg, and the mean duration was 490 ± 812 days. 

Clinical parameters associated with amiodarone-as- 
sociated adverse effects 

During the mean follow-up period of 982 ± 1,137 days, a 
total of 154 patients (16.6%) experienced adverse effects 
related to amiodarone. A comparison of the clinical 
characteristics of patient groups with and without ad- 
verse effects is shown in Table 1. There were no signifi- 
cant differences between the two groups, except for the 
mean dose and total duration of amiodarone treatment. 
The mean daily dose of amiodarone was higher in pa- 
tients with adverse events than in those without adverse 
events (231 ± 130 mg vs. 208 ± 102 mg, p = 0.039). Th e du- 



ration of amiodarone treatment was longer in patients 
with side effects than in those without (813 ± 1,086 days 
vs. 425 ± 730 days, p < 0.001). 

Incidence of adverse effects 

All amiodarone-related adverse effects are summarized 
in Table 2. The most frequent adverse effect was brady- 
cardia or conduction disturbance, which occurred in 88 
patients (9.5%). Among these, 34 patients (38.6%) took 
concomitant medications related to bradycardia, in- 
cluding (3-blockers (n = 18, 20.4%), nondihydropyridine 
calcium channel blockers (n = 6, 6.8%), and digoxin (n 
= 2, 2.2%). Thyroid and hepatic toxicities occurred in 
23 patients (2.5%) and 20 patients (2.2%), respectively. 
Six patients (0.6%) complained of visual disturbance, 
four of whom had undergone an eye examination by 
an ophthalmologist, all revealing amiodarone-associ- 
ated corneal deposition. Pulmonary toxicity occurred 
in four patients (0.4%). Two adverse effects occurred 
simultaneously in three patients: one experienced bra- 
dycardia with thyroid toxicity, and the remaining two 
patients experienced both thyroid and hepatic toxic- 
ities. Amiodarone treatment was stopped or the dose 
was reduced in 140 patients (15.1%) or 14 patients (1.5%), 
respectively, after the identification of adverse effects. 
All the patients who experienced adverse effects recov- 
ered fully after discontinuation or dose reduction. 

Independent predictors of overall adverse effects 

To identify the independent risk factors for amiodarone-re- 
lated adverse effects, multiple logistic regression analyses 
were performed. After controlling for confounders, the du- 
ration of amiodarone treatment was the only independent 
risk factor for adverse events (odds ratio, 1.21; 95% confi- 
dence interval, 1.03 to 1.41; p = 0.016, per year). Underlying 
illness and daily amiodarone dose were not associated with 
adverse events (Table 3). 

DISCUSSION 

The present study, performed in real-world clini- 
cal practice, revealed that 16.6% of patients taking 
amiodarone at relatively low maintenance doses (227 
mg) for a mean duration of 32 months suffered from 
adverse effects that required drug discontinuation or 
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Table 1. Baseline clinical characteristics of the study patients 


Characteristic 


Total 
(n = 930) 


With side effects 
(n = i54) 


Without side effects 
(n = 776) 


p value 3 


Age, yr 


65.5 ±12.7 


65.2 ± 11.1 


65.6 ± 13.0 


0.709 


Male gender 


534 (57-4) 


443 (57-2) 


81(58.7) 


0.722 


Body mass index, kg/m 2 


23.1 ±3.6 


23.2 ±3.9 


23.0 ±3.5 


0.794 


Underlying disease 


Diabetes 


231 (24.8) 


39(25.2) 


192 (24.8) 


0.932 


Hypertension 


507(54-5) 


81(52.3) 


426 (55.0) 


0.526 


Coronary artery disease 


160 (17.2) 


21(13.5) 


139 (18.0) 


0.182 


Congestive heart failure 


90 (9.7) 


75 (9-7) 


15 (9-7) 


> 0.999 


Stroke 


120 (12.9) 


13(8.4) 


107 (13.8) 


0.065 


Lung disease 


152 (16.3) 


21 (13.5) 


131 (16.9) 


0.297 


Thyroid disease 


35(3-8) 


10(6.5) 


25 (3.2) 


0.055 


Liver disease 


36(3-9) 


9(5-8) 


27 (3-5) 


0.173 


Cardiac status 


Ischemic heart disease 


22 (2.4) 


3(i-9) 


19 (2.5) 


> 0.999 


ADHF 


24(2.6) 


7 (4-5) 


17 (2-2) 


0.097 


Cardiac arrest 


81 (8.7) 


9(5-8) 


72 (9-3) 


0.159 


Smoking 








0.141 


Non-smoker 


698 (75.1) 


572 (74.0) 


126 (81.3) 




Ex- smoker 


98 (10.5) 


87(11.3) 


11 (7-i) 




Current smoker 


132 (14.2) 


114 (i4-7) 


132 (14.2) 




Cause of AMO use 


AF 


646 (69.5) 


107(60.9) 


539 (70-5) 


0.897 


PSVT 


93 (10.0) 


72 (9-3) 


21 (13.5) 


0.109 


APB 


3 (0-3) 


3(0-3) 


1 (o-7) 


0.422 


AT 


2 (0.2) 


2 (0.3) 


0 


> 0.999 


VPB 


43 (4-6) 


34(4-4) 


9 (5-9) 


0.432 


VT 


156 (16.8) 


131 (16-9) 


25 (16.1) 


0.804 


VF 


28 (3.0) 


25 (3.2) 


3(i-9) 


0.388 


Unidentified 


10 (1.1) 


8(1.0) 


2 (1.3) 


0.676 


Mean AMO dose, mg/day 


227 ± 126 


231 ± 130 


208 ± 102 


0.039 


Total AMO duration, day 


490 ± 812 


813 ± 1,086 


425 ± 730 


< 0.001 


Values are presented as number (%] 


or mean ± SD. 








ADHF, acute decompensated heart failure; AMO, amiodarone; AF, atrial fibrillation; PSVT, paroxysmal supraventricular 


tachycardia; APB, atrial premature 


beat; AT, atrial tachycardia; VPB, ventricular premature beat; VT, ventricular 


tachycardia; 



VF, ventricular fibrillation. 

differences between groups with and without side effects. 



dose reduction. Tile most common adverse event was 
bradycardia or conduction disturbance (9.5%). The in- 
cidence of major organ toxicities for thyroid, liver, eyes, 
and lungs were rare. All patients recovered fully without 



complications after the discontinuation of or dose re- 
duction in amiodarone. The only independent predic- 
tor for adverse events was the duration of amiodarone 
treatment. 
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Table 2. Adverse effects of amiodarone requiring drug dis- 
continuation or reduction (n = 930) 



Adverse effect 


No. (%) 


Bradycardia or conduction disturbance 


88(9.5) 


Thyroid toxicity 


23 (2.5) 


Hepatic toxicity 


20 (2.2) 


Eye toxicity 


6 (0.6) 


Pulmonary toxicity 


3(0.3) 


Skin rash 


4(0.4) 


Abdominal pain 


2 (0.2) 


Peripheral edema 


2 (0.2) 


Dyspnea 


1(0.1) 


Hypotension 


1(0.1) 


Hemolytic anemia 


1(0.1) 


Heart failure 


1(0.1) 


Dyspepsia 


1(0.1) 


Leukopenia 


1(0.1) 


Hematuria 


1(0.1) 


QT prolongation 


1(0.1) 



Study rationale 

The best way to assess an adverse reaction to a drug is to 
compare the rate of adverse events in patients who were 
exposed to the drug with those who were exposed to the 
placebo; randomized double-blinded and placebo-con- 
trolled trials are best suited for such comparisons. 
Moreover, meta-analysis of individual clinical trials in- 
creases the statistical power of hkelihood estimates for 
adverse effects. Many clinical trials and meta-analyses 
have investigated the efficacy of amiodarone and pro- 
vided information that has been applied to clinical prac- 
tice. However, there is a large disparity between clinical 
trials and real-world performance regarding patient 
characteristics and the way in which patients receive 
treatment. As such, there are concerns over how well the 
information obtained from clinical trials can be gener- 
alized to different clinical settings and populations with 
broader patient characteristics compared with those in 
clinical trials [14]. Therefore, clinicians can sometimes 
obtain vital information from data gathered in real clin- 
ical settings. However, little real-world clinical data spe- 
cifically addressing the adverse effects of amiodarone 
are available. As such, the results of the current study are 
valuable and informative to physicians. 



Table 3. Independent predictors for adverse effects of 
amiodarone 



Variable 


OR (95% CI) 


p value 


Age > 65 yr 


0.97 (0.53-1.78) 


0.930 


Female gender 


0.94 (0.51-1.73) 


0.849 


BMI > 25 kg/m 2 


0.89 (0.47-1.69) 


0-735 


Diabetes 


1.12 (0.59-2.14) 


0.712 


Hypertension 


0.97 (0.53-1.78) 


0.932 


Coronary artery 
disease 


0.83 (0.42-1.66) 


0.610 


Stroke 


0.63 (0.28-1.42) 


0.269 


Pulmonary disease 


0.64(0.30-1.36) 


0.248 


Thyroid 
dysfunction 


1.12 (0.30-4.21) 


0.857 


Liver disease 


1.67 (0.57-4.87) 


0.345 


Congestive heart 
failure 


0.07 (0.24-1.09) 


0.458 


Current smoking 


0.51 (0.22-1.21) 


0.130 


Amiodarone dose, 






mg/day 






< 200 


1 




200-399 


1.14(0.53-2.44) 


0.728 


> 400 


0.75 (0.28-2.01) 


0.571 


Amiodarone 
duration, yr 


1.21 (1.03-1.41) 


0.016 



OR, odds ratio; CI, confidence interval; BMI, body mass index. 



The overall incidence of adverse effects with 
amiodarone 

The present study revealed that the overall inci- 
dence of adverse events requiring discontinuation of 
amiodarone was 15.1% in patients receiving a mean 
daily dose of 227 mg and a mean follow-up duration 
of 32 months. Despite the relatively longer follow-up 
period in the current study, the incidence of adverse 
effects was lower than that found in previous studies. 
In a randomized controlled trial by Roy et al. [8], 18% of 
patients who had received 200 mg/day amiodarone for 
the maintenance of sinus rhythm discontinued taking 
the drug because of adverse events during a 16-month 
follow-up. In another trial with a similar study design, 
the incidence of adverse effects requiring discontinua- 
tion was 12.3% during the first year [12]. The guidelines 
published by the North American Society of Pacing and 
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Electrophysiology in 2000 estimated that the incidence 
of adverse effects of amiodarone was 15% during the 
first year and as high as 50% with long-term therapy [16]. 
In a placebo-controlled trial investigating amiodarone 
use in a large population of myocardial infarction sur- 
vivors with a left ventricular ejection fraction < 40%, 
Julian et al. [10] demonstrated that 38.5% of patients in 
the amiodarone group (200 mg/day) discontinued med- 
ication, compared with 21.4% of those in the placebo 
group, during the 21-month study period. Bardy et al. [11] 
demonstrated study drug discontinuation rates of 32% 
in the amiodarone group and 22% in the placebo group 
among patients with congestive heart failure. Their 
study used a median dose of 300-mg/day amiodarone 
and a median study follow-up period of 45.5 months 
[11]. In meta-analyses of trials assessing long-term 
amiodarone treatment (mean dose of 152-400 mg and 
mean follow-up of 12 months), there was a significantly 
higher rate of drug discontinuation with amiodarone 
compared with the placebo (22.9% to 41.0% vs. 15.4% to 
27.0%) [7,9,13]. 

The incidence of adverse events of amiodarone in 
this study is lower than that observed in previous stud- 
ies. Although the underlying mechanisms behind this 
difference remain unknown, we can suggest several hy- 
potheses. First, the mean dose of amiodarone was lower 
in our studies than in previous reports. Second, most of 
the previous studies were well-controlled trials, and the 
enrolled patients were monitored intensively and ques- 
tioned frequently regarding adverse effects. As such, 
even subtle changes related to amiodarone might be re- 
ported in these patients. In contrast, the current study 
was performed using patients from a real-world clinical 
population. Our patients were monitored less frequent- 
ly; therefore, some minor side effects might not have 
been identified. In addition, due to the retrospective 
study design, it is possible that certain amiodarone ad- 
verse effects might not have been detected, particularly 
among the 15.2% of patients who were lost during the 
study period. Some of this missing information could 
lead to nonresponse bias in the data. Therefore, the 
incidence of adverse events might have been underesti- 
mated in the current study. The different ethnicities of 
the patient groups might also have influenced the dif- 
ferences in adverse reactions to amiodarone, although 
there is no current evidence to support this. Neverthe- 
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less, additional studies are needed to confirm our hy- 
pothesis. 

Bradycardia and atrioventricular block are common 
adverse effects of amiodarone owing to its calcium 
channel blocking activity. The chronic use of low dose 
amiodarone was associated with an increased risk of 
bradycardia compared with placebo (3.3% vs. 1.4%) in a 
previous meta-analysis [7]. An additional study reported 
that the overall incidence of bradycardia was 5% [16]. 
Santangeli et al. [17] summarized the results of several 
randomized controlled trials using amiodarone for the 
long-term maintenance of sinus rhythm in patients 
with atrial fibrillation, and demonstrated that the rate 
of symptomatic bradycardia leading to drug discontin- 
uation was 1.22%. In the present study, bradycardia or 
heart block occurred in 9.5% of patients, which is some- 
what higher than the findings of previous studies. Dif- 
ferences in the study protocols might explain this dis- 
crepancy. Many patients who had bradycardia < 50 beats 
per minutes were required to discontinue the drug, and 
each of these instances was counted as an adverse effect 
even though the patients were asymptomatic in the 
current study. This definition of bradycardia differed 
from that in previous studies, in which only symptom- 
atic bradycardia or advanced heart block requiring dis- 
continuation of the drug were considered to be adverse 
reactions to amiodarone [7]. 

Thyroid, hepatic, eye, and pulmonary toxicities were 
relatively rare in our study compared with previous re- 
ports. Amiodarone is very rich in iodine, and a 100-mg 
tablet contains 250-fold more than the recommended 
daily iodine requirement. This high iodine content and 
the direct toxic effects of amiodarone on the thyroid 
parenchyma alter thyroid function [18], and the inci- 
dence of amiodarone-induced thyroid dysfunction in 
previous studies was 14% to 18% [19]. However, in the 
current study only 2.5% of patients experienced thy- 
roid dysfunction that required discontinuation or dose 
reduction. Due to its high lipophilicity, amiodarone 
can easily accumulate in organs with high-adipose 
contents; this lipophilic character is presumed to cause 
liver injury [20]. Hepatotoxicity due to amiodarone was 
2.2% in the current study, which is considerably lower 
than the previously reported incidences of 14% to 82% 
[20], among which 20% to 40% of patients required 
drug discontinuation because of hepatotoxicity [21]. A 
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meta-analysis performed by Lewis et al. [22] estimated 
that asymptomatic elevations of serum tansaminases 
to 4-fold the normal range developed in 23% of 1,306 
patients. Ocular changes caused by amiodarone have 
also been reported. The incidence of visual distur- 
bance in patients receiving amiodarone ranges from 
1.4% to 40%. Corneal epithelial deposits are extremely 
common and are found in 70% to 100% of patients re- 
ceiving amiodarone [23]. In the present study, only six 
patients (0.6%) complained of ocular symptoms during 
the study period. Of the four that underwent eye exam- 
inations, all had corneal deposits. Amiodarone can in- 
duce pulmonary toxicity via direct toxic effects, through 
an immune-mediated mechanism, and via activation 
of the angiotensin system. It is a rare complication but 
can be life-threatening [24]. Recent studies reported 
that the incidence of amiodarone-induced pulmonary 
toxicity (AIPT) was 5% to 13% [25]. Mortality due to AIPT 
was reported to range from 10% to 75% [15,26]. In the 
current study, three patients (0.3%) experienced AIPT 
but without mortality. 

Independent predictors of adverse effects of 
amiodarone 

Multivariate analysis revealed that the duration of 
amiodarone treatment was the only independent risk 
factor for amiodarone toxicity, which is consistent with 
previous studies showing that the cumulative admin- 
istered dose of amiodarone was a major risk factor for 
amiodarone-induced organ toxicity [1,2,16,17]. During 
long-term treatment, amiodarone accumulates easily 
in the liver, lungs, myocardium, fat, skin, and muscle. 
However, the elimination half-life of amiodarone is 
very long and variable. Therefore, tissue accumulation 
plays a major role in the development of adverse events 
[17]. Age, gender, and underlying disease have also been 
suggested to be predictors of specific organ toxicities 
[15,24,27,28]; however, these factors were not associated 
with the overall adverse effects of amiodarone in the 
current study. We also performed multivariate analyses 
to identify independent predictors for specific organ 
toxicities, but the data were hmited because of the small 
number of adverse events. 

Study limitations 

In addition to the retrospective design, this study has 



several inherent limitations. First, it is possible that ad- 
verse effects of amiodarone might have gone unnoticed 
in some patients, and that the incidence of adverse 
events might have been underestimated. Second, the 
follow-up schedules and laboratory tests varied among 
physicians, even though current guidelines recommend 
routine follow-up intervals and laboratory tests for pa- 
tients receiving amiodarone [16]. Third, the definition 
of adverse events based on discontinuation or dose re- 
duction was not an objective parameter, because the de- 
cisions were made by the attending physician in charge 
of each patient. Fourth, it is possible that bradycardia or 
conduction disturbance might be caused by other con- 
comitant medications such as (3-blockers, nondihydro- 
pyridine calcium channel blockers, and digoxin. Finally, 
the mean dose of amiodarone used in the current study 
was 227 mg. The incidence and risk factors for adverse 
events might differ in patients receiving different doses 
of amiodarone. 

Conclusion 

The incidence of overall adverse effects of low-dose 
amiodarone was relatively low in real-world clinical 
practice. Furthermore, major organ toxicity associated 
with the use of low-dose amiodarone, including thy- 
roid, hepatic, eye, and lung toxicities, were quite rare, 
and no serious complications or mortality associated 
with amiodarone occurred during the mean follow-up 
period of 32 months. In addition, all patients recovered 
fully from these adverse effects after discontinuation 
or dose reduction. Our results suggest that low-dose 
amiodarone can be used safely in most patients with 
tachyarrhythmia. However, the duration of amiodarone 
treatment was identified as an independent predictor 
of adverse effects. Therefore, physicians should mon- 
itor patients taking amiodarone continuously and 
make every effort to minimize the treatment duration. 
These findings will be informative for physicians who 
treat patients with amiodarone in real clinical settings. 
However, our data should be interpreted with caution 
in view of their retrospective nature, and the fact that 
low-maintenance doses (227 mg) for a mean duration 
of 32 months of amiodarone were used. Therefore, it is 
difficult to generalize our results to other patients pre- 
scribed different doses and durations of amiodarone. 
These results also do not imply that amiodarone is safe 
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and recommended as a first-line therapy. Further stud- 
ies using a prospective design are needed to confirm 
our findings. 

KEY MESSAGE 

1. Low-dose amiodarone is well tolerated in re- 
al-world practice: most adverse effects of low- 
dose amiodarone were not serious, and all pa- 
tients with adverse effects recovered fully after 
drug discontinuation or dose reduction. 

2. The duration of amiodarone use was an inde- 
pendent predictor for adverse effects, empha- 
sizing the need for continuous monitoring and 
efforts to minimize the duration of amiodarone 
use. 
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